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In This IssueFerritin Label: A Window to Cellular Tomography
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Electron cryotomography is rapidly developing into an important tool bridging the resolution gap between high-resolution crystal
structures of macromolecules and low-resolution images of cells obtained from light microscopy. The current problem is that
similar to the days before GFP for fluorescence light microscopy, it is difficult to be sure what one is looking at. Here Wang
et al. demonstrate for that bacterial ferritin can be used as a ‘‘clonable’’ fusion label that can be genetically attached to a protein
of interest to be localized in cells using electron tomography.Improving Molecular Replacement
PAGE 155
Li and Li developed a strategy to enhance the power of the molecular placement method in determination of macromolecular
structures. When part of a new structure is known and determined by molecular replacement, cross-crystal averaging can be
applied between the model and known part of the new structure. This results in dramatically improved electron density in the
unknown part of the new structure, which greatly facilitates structure determination of the unknown part. This method is poten-
tially useful for all molecular replacement cases when partial structure is known.Decoy Strategies of a Receptor
PAGE 162
Decoy Receptor 3 (DcR3) is a secreted member of the tumor necrosis factor (TNF) receptor
superfamily. This decoy receptor neutralizes three different TNF ligands (FasL, LIGHT, and
TL1A) and modulates multiple signaling pathways important for immune responsiveness.
Now the structural and biochemical characterization of DcR3 and its interaction with TL1A, re-
ported by Zhan et al., demonstrates a mode of interaction unique among characterized
TNF:TNFR family members. These results provide amechanistic basis for the broadened spec-
ificity required to support the decoy function of DcR3, as well as for the rational manipulation of
specificity and affinity of DcR3 and its ligands.20-O-Methylated piRNA in Clutches of Piwi Protein
PAGE 172
Piwis proteins are germline-specific Argonautes that associate with small RNAs called the Piwi-interacting RNAs (piRNAs), and
together they are implicated in transposon silencing. The PAZ domain of Argonautes recognizes the small RNA 3’ end, which in
piRNAs is invariably carrying a 20-O-methyl mark. Simon et al. solved a solution structure of PAZ domain from the mouse Piwi
protein Miwi in complex with an 8-mer piRNA mimic. The structure is reminiscent of Ago-PAZ one; however, subtle differences
illustrate how the PAZ domain has evolved to accommodate distinct 3’ ends on a variety of RNA substrates.Architecture of a Toxin
PAGE 181
Many different organisms secrete a type of proteins called pore-forming toxins (PFT). These
proteins are produced for purposes such as defense or signaling and diffuse as soluble proteins
until they reach a target cell. Upon membrane binding, the PFT oligomerizes and, when acting as
toxin, disturbs themembrane integrity, leading to cell death. Fragaceotoxin C (FraC) is a PFT from
the anemone Actinia Fragacea and belongs to the family actinoporins. The work byMechaly et al.
describes FraC crystal structure and a cryo-EM reconstruction of the toxin membrane pore. The
results shed light into the actinoporins’s mechanisms of oligomerization and membrane perme-
ation.It’s Own Worse Enemy
PAGE 192
The Streptococcus pyogenes SPN protein is injected into host cells where it hydrolyzes b-NAD+ and enhances infectivity. The
bacterium is protected from SPN toxicity by an immunity factor known as IFS (immunity factor for SPN), which functions as
a competitive inhibitor of SPN enzymatic activity by binding to the active site. Smith et al. report a crystal structure of the
SPN-IFS complex that shows an extensive and convoluted protein interaction surface characterized by many polar interactions.
A crystal structure of IFS alone reveals a different conformation that may inform the rational design of small molecule inhibitors of
IFS with the capability of unleashing SPN toxicity in the bacterium.Structure 19, February 9, 2011 ª2011 Elsevier Ltd All rights reserved v
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In This IssueOCAM Ectodomain: the Whole Story
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Cell adhesion molecules, including olfactory cell adhesion molecule (OCAM/NCAM2/RNCAM), are plasma membrane-anchored
proteins that mediate attachment between cells and between cells and the extracellular matrix. Here, Kulahin et al. assemble
a structural model of the entire ectodomain of human OCAM using crystal structures of six different regions of OCAM ectodo-
main. Based on their structural model, the authors were able to rationalize the mechanism for ectodomain homodimer formation,
which sheds light on cell-cell adhesion and synapse formation.vi Structure 19, February 9, 2011LSD1 and CoREST in the Game of Mimicry
PAGE 212
LSD1/2 (KDM1A/B) catalyze theoxidativedemethylationof Lys4ofhistoneH3.Molecular dynamics
performedbyBaron et al. reveals that oxygencan reach the catalytic center independently from the
presenceof aboundhistonepeptide, implying that LSD1cancomplete subsequentcatalytic cycles
without detaching from the nucleosomal particle. The ternary complex of LSD1 bound to the core-
pressorCoREST,and theN-terminal segmentofSNAIL1unravelsa fascinatingmechanism inwhich
the transcription factor mimics the N-terminal tail of the histone substrate. The findings provide
a molecular framework for the processivity of LSD1/2 and their function as docking sites for the
modular assembly of diverse chromatin-modifying protein complexes.How to Acetylate a Histone
PAGE 221
Tang et al. report a crystal structure of the Rtt109-Vps75 histone acetyltransferase-histone chaperone complex that reveals an
elongated Vps75 homodimer bound to two globular Rtt109molecules to form a symmetrical holoenzymewith a central hole impli-
cated for H3/H4 binding. The structure, along with associated biochemical data and experiments in yeast cells, reveals that
Vps75-mediate Rtt109 acetylation of H3K9/K7 requires a stable protein-protein interaction. Asf1, another histone chaperone,
appears to mediate Rtt109 acetylation of H3K56 through a distinct mechanism.
RNA Polymerases: No Template, No Problem
PAGE 232
Polyadenylation of the 3’ termini ofmRNAsbypolyApolymerase (PAP) plays important roles in cellular gene expression. PAPadds
polyA tail onto the 3’ end of any RNAs using ATP as a substrate. In this report, Toh et al. present crystal structures of bacterial PAP
and its complexwith ATP. The structures providemolecular basis for substrate specificities of PAP aswell as distinctmechanisms
for selection of ATP between PAP and closely related CCA-adding enzyme, which builds 3’-CCA of tRNAs.In the Grips of Adherens Junctions
PAGE 244
Classical cadherins arecell adhesionproteins that represent themain transmembranecomponents
of adherens junctions. Harrison et al. present crystal structures of complete ectodomains of two
type I classical cadherins, E- and N-cadherin, which reveal the likely extracellular arrangement of
cadherins in adherens junctions. In crystals of N- and E-cadherins, and C-cadherin determined
previously, cadherin adhesive trans dimers assemble in parallel through a conserved cis interface
to form a junction-like molecular layer. Targeted mutations show both cis and trans interfaces to
be necessary for ordered assembly of cadherins in artificial liposome junctions and for formation
of stable cadherin-mediated adherens junctions between cells.
Bacteria Fending for Themselves
PAGE 257
Bacteria and archaea use a small RNA-based mechanism to evade attacking viruses and other nucleic acids. The work by Wang
et al. describes amolecular mechanism of how the organisms generate their small RNA from long RNA transcripts. These findings
indicate that an enzyme recognizes repetitive features in the precursor RNA and produces small RNA by wrapping and cleaving
within each repeating unit.
Allostery in Tetrameric Protein Kinase A
PAGE 265
Cyclic AMP-dependent protein kinase A (PKA) is an important signal transmitter in living cells. Dormant PKA exists as a tetrameric
holoenzyme that includes two catalytic (C) and two regulatory (R) subunits. So far, only structures of the C-subunit, the R-subunit,
and theR:Cheterodimer are known.Here, Boettcher et al. report a structure of R:Cheterodimer that contains a part of flexible linker
that connects two R:C heterodimers in the PKA tetramer. Conformation of this linker allowed the authors to create a model of the
tetrameric PKA. This model reveals mechanisms of allosteric interactions that were observed previously but were not understood.ª2011 Elsevier Ltd All rights reserved
